The incidence rates for myocardial infarction and sudden death attributable to coronary heart disease for adults between the ages of 35 and 74 years for black and white populations were studied in Nashville, Tennessee, for a l-year period, July 1, 1967 to June 30, 1968. The overall incidence rate for myocardial infarction was 3.42 and for sudden coronary death, 1.55 per 1,000 population. The male-to-female ratio for the white population for myocardial infarction was 3:1, and for the black population 2:1. Similar male-to-female ratios were found for those dying suddenly for both races. However, both black males and females died suddenly at a higher rate than did the white.
INCIDENCE OF MI AND SUDDEN DEATH
years of age were compiled as part of an earlier study. Of all nonaccidental deaths, 32% in 1950 and 41% in 1960 were sudden. 2 In both studies sudden death has been defined as death within 24 hours of onset of symptoms.
Little information has been accumulated regarding these rapidly fatal coronary events. It is generally recognized that such deaths are the result of some type of arrhythmia, probably ventricular fibrillation or asystole. Some evidence exists that those dying suddenly from coronary heart disease differ in factors other than the underlying disease mechanism from those with a demonstrable acute myocardial infarct.
Methods
During a 1-year period between July 1, 1967, and June 30, 1968, all acute myocardial infarctions and sudden deaths from coronary heart disease occurring in residents of metropolitan Nashville who were under 75 years of age were reported to the study program. Acute myocardial infarctions and sudden deaths from coronary heart disease were reported from three sources: (1) acute myocardial infarctions in hospitalized patients were reported from hospital record rooms; (2) sudden deaths due to coronary heart disease were recorded from death certificates, in a manner to be described; and (3) myocardial infarctions among nonhospitalized patients were reported from a telephone survey of private physicians' practices. All internists, general practitioners, and surgeons were contacted. At the time of the study there were a total of 230 general practitioners, internists, and surgeons in Nashville. One hundred ninety-eight agreed to participate. The telephone routine was carried out only for the first 6 months of the study and involved contacts approximately every 3 months with these private physicians in Nashville. Only 14 nonhospitalized patients with acute infarctions were discovered during the first 6-month period; therefore, the routine was dropped during the second half of the study period.
All hospitals in Nashville reported, on a monthly basis, those patients discharged with the diagnosis of acute myocardial infarction. All infarctions were included in the study if they were considered to be so by the attending physician, and thereafter subclassified as to meeting predefined study criteria. An acute infarction was considered to have met study criteria in the presence of one or more of the following: (1) Investigation of sudden deaths due to coronary heart disease and subsequent interviews of surviving relatives, friends, or private physicians were initiated from information available on death certificates. The Tennessee State Board of Health supplied copies of all death certificates with underlying cause ascribed to (1) heart disease specified as involving coronary arteries, (2) certain components of the functional heart disease category, and (3) sudden deaths so designated.6 A sample of 30 deaths assigned to the cerebrovascular disease category was investigated, and only two would have met our criteria for sudden coronary death.
A death was considered sudden if the interval between onset and death was less than 24 hours. Excluded from the study were persons over 74 years, those restricted to house, hospital, or other institution, and those unable to function in the community for more than 24 hours prior to death. Information was gathered concerning complaints of chest pain or shortness of breath immediately prior to death, previous history of myocardial infarction or heart disease, previous history of hypertension and diabetes, and hospitalizations in the previous year, as well as visits to a physician's office during the previous month.
All sudden death records were examined by the principal author to determine (1) if the event was probably due to coronary heart disease, and (2) if no other cause was apparent. A sudden coronary death was defined as "probable" in the presence of either clinical symptoms of acute myocardial infarction or a history of previous myocardial infarction, heart disease, or hypertension.
For the sudden coronary deaths, exclusive of those of patients with diagnosed myocardial infarctions dying suddenly, specific data were gathered by household or telephone interview of the closest surviving relative or friend in the expectation of providing comparisons with the study of Kuller and associates on sudden deaths in Baltimore. ' The interview questionnaire was patterned after that of Kuller's group.
Results
In the l-year period 571 cases of acute myocardial infarction and 258 sudden deaths were attributed to coronary heart disease male-to-female ratio for the infarction group was around 3:1 for the white and 2:1 for the black population. Death rates per 1,000 for sudden coronary deaths for white males, white females, black males, and black females were 2.2, 0.7, 2.8, and 1.5, respectively. Thus for sudden deaths, the male-to-female ratios, were found to be similar to those for infarction for both races, 3:1 for white and 2:1 for the black population. Considering black versus white rates for those dying suddenly, both black females and black males died at a somewhat higher rate than the white population.
The reverse was true for those with myocardial infarction. An important consideration in the comparison, by race, of incidence rates for myocardial infarction is whether lower rates for the black population occur because of underascertainment. It is possible that some of the less severe acute infarctions will go unattended if medical care is relatively inaccessible. Despite some uncertainty regarding complete ascertainment of cases of acute myocardial infarction among blacks, the maleto-female ratios would not likely be affected by underaseertainment. In other words, unavailability of medical care would likely affect males and females to the same extent.
The interval between onset of the final illness and death was classified as instant, over 5 minutes and under 2 hours, from 2 to 24 hours, or unwitnessed (table 2). Since there were few deaths in the category termed "instant," these deaths were combined with the category "less than 2 hours." Fifty-five percent of the sudden deaths occurred under 2 Circulation, Volume XLIV, November 1971 hours, and 19% within 2 to 24 hours. One fourth of the deaths were unwitnessed deaths and time interval was defined only as under 24 hours. (Some unwitnessed deaths could be classified as occurring in less than 2 hours and were combined in this category.)
Place of death for those dying suddenly, as would be expected, is most frequently outside the hospital. Again, excluding the diagnosed cases of acute infaretion, 52% of the group with sudden deaths were dead on arrival at the hospital (DOA), 31% died at home, and 6% in a public place.
Those arriving at the hospital DOA were compared for the white and black populations. Percentage for the white population was significantly higher (P < 0.05) than the black, 55% versus 45%. The significance of this finding is not clear.
A medical examiner signed the death certificate for 75% of the white and 97% of the black population, a significant difference (P<0.05) and one which would have been expected.
Findings on prior medical care and history of disease are shown in table 3. Only 4% had negative histories for the items listed. The only significant differences among the sex and race groups are indicated in the table. Respondents for white males reported more symptoms of impending myocardial infaretion for the deceased than did respondents for black males, and respondents for more black females than black males reported the same finding. Both of these findings could reflect lack of knowledge of symptoms for the black male prior to death since it is recognized that a large proportion of the households among the black population lack a male head of the house.
More white females than black females were seen by a physician in the month prior to death, and this is probably indicative of more availability of medical care for the white than black population in general. More black females than black males had histories of high blood pressure, and again this finding could reflect differences in knowledge of respondents in regard to the deceased. We have no information on relation of respondent to deceased.
Discussion
In a recent publication presenting final results of the HIP study, comment was made that, despite differences in methodology and population composition, there is remarkable similarity in incidence rates for coronary heart disease reported from various studies. 7 The methodology of the Nashville myocardial infarction survey is similar to that of a study in Seattle.8 The age range and groupings in that study are different, 30 years of age and above, while our overall incidence is for adults between the ages of 35 and 74 years. Their total incidence for white males is 4.0 per 1,000 as compared to 5.9 in Nashville. For white females the rates are identical, 1.9 per In Baltimore the male-to-female ratio for sudden coronary death among the white population was 5:1 as compared to 3:1 in our study, but the ages under study were slightly lower in the Baltimore population. For the black population, male-to-female ratios were identical, around 2:1. In our group, black males were at slightly higher risk of dying suddenly from apparent coronary heart disease than white males. This may, indeed, be a new phenomenon, as suggested by the recent change in arteriosclerotic heart disease death rates in our own county, with rates for the ' black population now exceeding those for the white.
Regarding the interval involved between onset of symptoms and sudden death, more of the sudden coronary deaths occurred within a 2-hour period, and less unwitnessed deaths were recorded in our study than in the Baltimore experience (P < 0.05).
As noted by Kuller and associates in Baltimore and borne out by our study, those who die suddenly from coronary heart disease can be characterized, by and large, as having a variety of contacts with medical services prior to sudden death. Thus, most persons who can be classified as functioning in their community, and who then die sudden coronary deaths, are not free of disease or recent contact with a source of medical care. This suggests that with more in-depth studies one can identify groups at high risk of sudden death. This, combined with knowledge of demographically defined high-risk groups, makes the setting up of prospective studies well indicated.
